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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 10-12, 14-15 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Sakaino et al (5,304,803). 

As to claims 10, 14, Sakino et al disclose (fig. 9a prior art) a light receiver (1A) for 
receiving light (15) by converting incident light (15) into electric signals (electrical 
charges), a readout unit (7) for reading the electric signals (electrical charges) acquired 
from the light receiver (1 A), and a plurality of storage units (4, 4x to 4z) for storing 
electric signals (electrical charges) read by the readout unit (7), characterized in that 
said light receiver (1 A), said readout unit (7) and said plurality of storage units (4, 4x to 
4z) are arranged in series and a first drain structure (10) is disposed adjacent to a 
storage unit (4, 4x to 4z) corresponding to the readout unit (7) or readout unit (7), said 
first drain structure (10) for discharging excess part of the electric signals (electrical 
signals) read by said readout unit (7), (column 1, lines 60-68, column 2, lines 1-25). 

As to claims 11, 15, Sakino et al disclose (fig. 9a prior art) sensor (1A) further 
includes a second drain structure (14) disposed adjacent the light receiver (1A) for 
discharging excess part of said electric signals (electrical charges) in said light receiver 
(1A), (column 2, lines 1-3, lines 18-19). 
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As to claim 12, Sakaino et al disclose (fig. 9a prior art) that light receiver is a 
photodiode, (1A), (column 2, lines 1-3). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 4-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakashiba (5,747,788) set forth as Nakashiba 1 st in view of Nakashiba (5,589,698) set 
forth as Nakashiba 2 nd . 

As to claims 1, 6, Nakashiba 1 st discloses (fig. 4) a light receiver (101) for 
receiving light by converting incident light into electric signals (signal charges), and a 
readout unit (102) for reading the electric signals (signal charges) acquired from the 
light receiver (101), (column 4, lines 12-17). Nakashiba 1 st is silent of explicitly 
disclosing a potential gradient is provided in which potentials about the electric signals 
gradually change from the light receiver toward said readout unit. Nakashiba 2 nd 
discloses that (fig. 2B) a gradually increasing channel width from W v i to W V 2, generates 
corresponding gradient potentials from OV1 to OV2. The result is a gradually 
moderating narrow channel effect and a corresponding gradual increase in the electrical 
potential towards the first region (1 1 1 ) of the channel region of the horizontal charge 
transfer section. The maximum potential corresponds to that generated by the full width 
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W H of the horizontal charge transfer section. The result is the formation of a gradually 
increasing gradient potential, and the stronger fringe electrical field is generated 
towards regions (111), (column 7, lines 57-65). It would have been obvious to one of 
ordinary skill in the art to modify Nakashiba 1 st in view of Nakashiba 2 nd to generate 
potential gradients by gradually changing the electric potentials from the light receiver to 
the readout unit in order to improve the charge transfer time in the signal charge 
transfer process. 

As to claims 4, 5, Nakashiba 1 st discloses (fig. 4) photoelectric conversion section 
(101) which constitutes a photodiode and a photogate, (column 4, lines 6-15). 

Claims 2-3 & 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakashiba (5,747,788) set forth as Nakashiba 1 st in view of Nakashiba (5,589,698) set 
forth as Nakashiba 2 nd and further in view of Miura (5,379,067). 

As to claims 2, 3, 7, 8, Nakashiba 1 st discloses (fig. 4) that the photoelectric 
conversion section (101) stores signal charges corresponding to the quantity of the 
incident light, the vertical charge transfer section (102) reads the signal charges in the 
photoelectric conversion section (101) and transfers them to the horizontal charge 
transfer section (103), and the horizontal transfer section (103) transfers to the output 
section (104) the signal charge received from the vertical charge transfer section (102). 
a light receiver (101) for receiving light by converting incident light into electric signals 
(signal charges), and a readout unit (102) for reading the electric signals (signal 
charges) acquired from the light receiver (101), (column 4, lines 12-17). Nakashiba 1 st in 
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view of Nakashiba 2 nd is silent of explicitly disclosing potential gradient is provided by 
gradually enlarging a width of impurities or increasing the density of impurities to form 
said light receiver, from light receiver to said readout unit. Miura discloses (fig. 3) 
impurity diffused region (1 1) act to continuously widen the width (D) of the N-type 
photosensitive portions (1a, 1b) toward the readout gate electrode (2a, 2b). As shown in 
(fig. 5), therefore, the potentials of the photosensitive portions (1a, 1b) can be sloped 
down toward the readout gate electrodes (2a, 2b) by this impurity diffused regions (11). 
This potential gradient can increase the transfer efficiency of the signal charges (e), and 
prevent part of the charges from remaining within the photosensitive portions (1a, 1b), 
(column 3, lines 48-57). It would have been obvious to one of ordinary skill in the art to 
modify Nakashiba 1 st in view of Nakashiba 2 nd and further in view of Miura to gradually 
widen the width of impurities or increase the density of the impurities to form a larger 
area of the photosensitive or light receiver element from the light receiver to the readout 
unit in order to improve the transfer efficiency of the potential gradients resulting in a 
faster transfer time. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakashiba (5,747,788) set forth as Nakashiba 1 st in view of Nakashiba (5,589,698) set 
forth as Nakashiba 2 nd further in view of Mutoh et al (US2003/0089908). 

As to claim 9, Nakashiba 1 st discloses a solid state image sensor comprising a 
photoelectric conversion section (101) to define a light receiver, (column 4, lines 12-15). 
Nakashiba 1 st in view of Nakashiba 2 nd is silent of explicitly disclosing a crystalline lens 
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for taking in the optical images of said photographic subject. Mutoh et al disclose (fig. 1) 
an image capturing apparatus that takes in optical images of a photographic subject 
(object) with the light receiver (31 ) converting the taken-in optical image into electric 
signals and has a crystalline lens (21 ) for taking in the optical images of the 
photographic subject (object), (paragraph [0057]). It would have been obvious to one of 
ordinary skill in the art to modify Nakashiba 1 st in view of Nakashiba 2 nd and further in 
view of Mutoh et al to use an image capturing apparatus comprise of a crystalline lens 
that is used to focus the optical image of the photographic subject onto the light receiver 
and converting the optical images into electrical signals resulting in acquiring a clear 
and precise image of the object. 

Claim 13 rejected under 35 U.S.C. 103(a) as being unpatentable over Sakaino et 
al (5,304,803). 

As to claim 13, Sakaino et al disclose (fig. 9a prior art) that light receiver is a 
photodiode (1A), (column 2, lines 1-3). Sakaino et al is silent of explicitly disclosing a 
photogate. Photogates, photodiodes, photosensors, photodetectors, phototransistors, 
and phototransducers are well known in the art for being used optical elements or light 
receivers that produce optical signals or photocurrents due to the incident of light or 
radiation or illumination. It would have been obvious to one of ordinary skill in the art to 
modify Sakaino to use the photogate as a light receiver in order to convert light into 
electric or charge signals at a fast rate resulting in improving the readout time of the 
charge signals. 
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Claim 16 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sakaino 
et al (5,304,803) in view of Mutoh et al (2003/0089908). 

As to claim 16, Sakino et al disclose (fig. 9a prior art) light receiver (1A), (column 
2, lines 1-4). Sakino is silent of explicitly disclosing a photographic subject and a 
crystalline lens for taking in the optical images of said photographic subject. Mutoh et al 
disclose (fig. 1) an image capturing apparatus that takes in optical images of a 
photographic subject (object) with the light receiver (31) converting the taken-in optical 
image into electric signals and has a crystalline lens (21) for taking in the optical images 
of the photographic subject (object), (paragraph [0057]). It would have been obvious to 
one of ordinary skill in the art to modify Sakaino et al in view of Mutoh et al to use an 
image capturing apparatus comprise of a crystalline lens that is used to focus the optical 
signal of the photographic subject onto the light receiver and converting the optical 
signal into electrical signals resulting in acquiring a clear and precise images of the 
object. 

Response to Arguments 

Applicant's arguments with respect to claims 1-16 have been considered but are 
moot in view of the new ground(s) of rejection. The amendment as set forth in claims 10 
& 14 by the applicant has overcome the U.S.C. 112 Rejection. 



Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to DON WILLIAMS whose telephone number is (571)272- 
8538. The examiner can normally be reached on 8:30a.m. to 5:30p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 571-272-2328. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Don Williams/ /Georgia Y Epps/ 

Examiner, Art Unit 2878 Supervisory Patent Examiner, Art 

Unit 2878 



